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PROBLEM TO BE SOLVED: To provide a sidewall-removing liquid capable of removing a 
sidewall at low temperatures and in a short period of time without corroding wiring materials. 
SOLUTION: This removing liquid comprises at least one alkanol amine selected from among 
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acid, and benzoic acid, and water. 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Sidewall clearance liquid characterized by becoming alkanolamine from an organic acid and 1 
water. 

[Claim 2] Sidewall clearance liquid according to claim 1 characterized by said alkanolamine being at 
least one alkanolamine chosen from a group which consists of monoethanolamine, diethanolamine, 
triethanolamine, N-methyl-diethanolamine, N, and N-dimethyl monoethanolamine. 
[Claim 3] Sidewall clearance liquid according to claim 1 characterized by being at least one organic acid 
chosen from a group which said organic acid becomes from a formic acid, an acetic acid, a propionic 
acid, butanoic acid, a lactic acid, and a benzoic acid. 

[Claim 4] Sidewall clearance liquid according to claim 1 characterized by said alkanolamine 
concentration being 1 - 30 % of the weight. 

[Claim 5] Sidewall clearance liquid according to claim 1 characterized by said organic-acid 
concentration being 0.1 - 20 % of the weight. 

[Claim 6] Sidewall clearance liquid according to claim 1 characterized by pH of said liquid being 7.0- 
12.0. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] About sidewall clearance liquid, this invention is low 
temperature, can remove in more detail, the sidewall generated in the case of the dry etching in a 
semiconductor manufacturing process in a short time, and relates to the sidewall clearance liquid which 
moreover does not corrode a wiring material in that case. 
[0002] 

[Description of the Prior Art] Conventionally, the semiconductor device is manufactured at the process 
of following **-**. 

** Si02 etc. » metal layers, such as aluminum used as a wiring material, are formed on an insulating 
layer. 

** Form a photoresist layer on it. 

** Expose a photo mask in piles on it further. 

** Perform a development and form a resist pattern. 

** Carry out etching processing of the exposed metal layer. 

** Obtain a metal circuit pattern by carrying out exfoliation clearance of the resist pattern. 

[0003] In recent years, the more detailed pattern formation for the densification of an integrated circuit 

is needed. Although chemical etching which used chemicals was conventionally performed in etching, 

the dry etching which used halogen system gas for more detailed pattern formation is increasingly used 

abundantly. 

[0004] In dry etching, a sidewall (side-attachment-wall protective coat) generates, and anisotropic 
etching is possible by this. The chemical reaction of a photoresist, a wiring material, and etching gas 
generates this sidewall in the case of dry etching. Consequently, the sidewall serves as a compound of 
the complicated presentation which consists of the organic substance of the photoresist origin, an 
inorganic substance of the wiring material origin, and a halogenide of the etching gas origin. 
[0005] Since conventional exfoliation liquid is designed for the purpose of exfoliation of the photoresist 
which is the organic substance, it cannot fully carry out exfoliation clearance of such a sidewall. 
Moreover, the halogen radical and halogen ion which were generated on the occasion of the dry etching 
by halogen system gas are shut up by this sidewall, an acid is generated with the moisture in air, and a 
wiring material is corroded (after corrosion). Therefore, the sidewall must be removed thoroughly. 
[0006] However, with the exfoliation liquid for resists usually used, clearance of a sidewall is difficult. 
For example, clearance of a sidewall is difficult even if it heats to a 100-degree C elevated temperature 
with the acid exfoliation liquid of an alkylbenzene-sulfonic-acid system. Moreover, since these acid 
exfoliation liquid has the low solubility to water, the rinse in the organic solvent of water fusibility, such 
as IP A, is needed before rinsing, and a process becomes complicated. 

[0007] On the other hand, clearance of a sidewall is difficult even if it also heats the alkaline exfoliation 
liquid of an organic amine system to a 100-degree C elevated temperature. Moreover, if it rinses 
promptly, strong-base nature will be presented according to an operation with an organic amine 
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component and water, and the corrosion of a wiring material will be generated. Therefore, it is necessary 
to perform a rinse by IP A etc., and a process becomes complicated in advance of rinsing. 
[0008] Moreover, although the photoresist stripping constituent constructed [ the bridge ] for which or 
hardened by the altitude which consists of stripping solvents, such as 2-pyrrolidinone, an amine, and 
weak acid is proposed by JP,6-202345,A and the exfoliation liquid for positives resist which blended the 
carboxyl group content organic compound with the constituent for resist exfoliation which consists of a 
nitrogen-containing organic hydroxy! compound is proposed by JP,7-219240,A, with the exfoliation 
liquid for resists, clearance of a sidewall is difficult as mentioned above. 
[0009] 

[Problem(s) to be Solved by the Invention] Without corroding a wiring material, as stated above, it is the 
sidew&ll generated by the dry etching after photoresist formation, and development of the clearance 
liquid from which the sidewall used as the compound of the complicated presentation which consists of 
a photoresist, a wiring material, the organic substance of the photoresist origin which is generated as a 
result of the chemical reaction of etching gas, an inorganic substance of the wiring material origin, a 
halogenide of the etching gas origin, etc. is easily removable is called for. This invention aims at 
offering the exfoliation liquid which is low temperature and makes it possible to remove a sidewall for a 
short time, without corroding a wiring material. • ' , 

[0010] 

[Means for Solving the Problem] As a result of repeating research wholeheartedly, without sidewall 
clearance liquid .characterized by consisting of alkanolamine, an organic acid, and water corroding a 
wiring material, this invention person found out that it was possible to be low temperature and to 
a sidewall for a short time, and resulted in this invention. , • 

[001 1] Invention of claim 1 of this invention is sidewall clearance liquid characterized by becoming 
alkanolamine from an organic acid and water. 

[0012] Invention of claim 2 of this invention is characterized by said alkanolamine being at least one 
alkanolamine chosen from a group which consists of monoethanolamine, diethanolamine, 
triethanolamine, N-methyl-diethanolamine, N, and N-dimethyl monoethanolamine in sidewall clearance 
liquid according to claim 1. 

[0013] Invention of claim 3 of this invention is characterized by being at least one organic acid chosen 
from a group which said organic acid becomes from a formic acid, an acetic acid, a propionic acid, 
butanoic acid, a lactic acid, and a benzoic acid in sidewall clearance liquid according to claim 1 . 
[0014] Invention of claim 4 of this invention is characterized by said alkanolamine concentration being 
1 - 30 % of the weight in sidewall clearance liquid according to claim 1 . 

[0015 ] Invention of claim 5 of this invention is characterized by said organic-acid concentration being 
0.1-20 % of the weight in sidewall clearance liquid according to claim 1. 

[0016] Invention of claim 6 of this invention is characterized by pH of said liquid being 7.0-12.0 in 

sidewall clearance liquid according to claim 1. 

[0017] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained in full 
detail. As alkanolamine in this invention, monoethanolamine, diethanolamine, triethanolamine, N- 
methyldiethanolamine, N, and N-dimethyl monoethanolamine etc. can be mentioned preferably. Such 
alkanolamines may be used independently and may be used combining two or more sorts. 
[001 8] The content has 1 - 30% of the weight of a desirable range to all constituent weight. If a content 
deviates from this range, the effect as sidewall clearance liquid will become inadequate, or the corrosion 
of a wiring material will be generated. 

[0019] As an organic acid in this invention, a formic acid, an acetic acid, a propionic acid, butanoic acid, 
a lactic acid, a benzoic acid, etc. can be mentioned preferably. These organic acids may be used 
independently and may be used combining two or more sorts. 

[0020] The content has a desirable range to 0.1 - 20 % of the weight to all constituent weight. If a 
content deviates from this range, the effect as sidewall clearance liquid will become inadequate, or the 
corrosion of a wiring material will be generated. 
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[0021] pH of the sidewall clearance liquid in this invention has the desirable range of 7.0-12.0. If pH 
deviates from this range, the effect as sidewall clearance liquid will become inadequate, or a wiring 
material will be corroded. 

[0022] Drawing 1 (b) - (e) are explanatory drawings explaining the process which removes a sidewall 
using the sidewall clearance liquid of this invention, (b) ~ a silicon substrate 1 top — Si02 etc! — the 
metal layers 3, such as aluminum used as a wiring* material, are formed an insulating layer 2 and on it, 
the positive type photoresist layer 4 is formed on it, and the process which exposes a photo mask' 5 in 
piles on it further is shown. The resist of a portion which light hit becomes meltable to an alkali aqueous 
solution developer, (b) shows the process which performs a development and forms a resist pattern. The 
resist of a portion which light hit is removed. (Ha) shows the process which carries out dry etching 
processing of the exposed metal layer 3. A sidewall 6 is formed at the same time the metal layer 3 of the 
portion from which the resist was removed is etched. A sidewall 6 also has the role from' which it 
protects that the metal layer 3 which remained is etched superfluously, (d) shows the process which 
obtains the metal circuit pattern 3 by removing a resist pattern 4 by ashing, (e) shows the process which 
removes a sidewall 6 using the sidewall clearance liquid of this invention. Without corroding a wiring 
material by using the sidewall clearance liquid of this invention, it is low temperature and a sidewall 6 
can be removed in a short time. 
[0023] 

[Example] Although this invention is explained based on an example below, this invention is not limited 
to this. 

[0024] (Creation of a substrate) It is Si02 on a silicon wafer substrate. Thfe film was formed and the 
aluminum-Si-Cu layer was formed on it. Besides the novolak type photoresist was applied and 
developed [ exposed and ], and the resist pattern was formed. By chlorine-based gas, after performing 
dry etching, ashing removed resists other than a sidewall and the substrate for a trial was obtained. 
[0025] (Examples 1-8) It was immersed in the sidewall clearance liquid of this invention of the 
presentation which shows the above-mentioned substrate in a table 1 for 1 minute at 25 degrees C, and 
observation assessment was carried out by SEM (scanning electron microscope) after a water rinse and 
desiccation. A result is shown in a table 1 . 
Clearance nature O: The sidewall is removed thoroughly, 
x: A sidewall is not removed. 

Corrosive O: Corrosion is not accepted in a wiring material, 
x: Corrosion is accepted in a wiring material. 

[0026] (Examples 1-4 of a comparison) It was immersed in the clearance liquid of the presentation for 
the comparison which shows the above-mentioned substrate in a table 2 for 1 minute at 25 degrees C 
like the example, and observation assessment was carried out by SEM (scanning electron microscope) 
after a water rinse and desiccation. A result is shown in a table 2. 
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[0029] A table 1 and a table 2 show that it is low temperature and a sidewall can be removed in a short 
time, without corroding a wiring material by using the sidewall clearance liquid (examples 1-8) of this 
invention. Although the sidewall was removable when clearance liquid (examples 1-4 of a comparison) 
was used to it, corrosion was accepted in the wiring material. ' ■ ' 

[0030] ; 
[Effect of the Invention] Without corroding a wiring material by using the sidewall clearance liquid of 
this invention, it is low temperature and a sidewall can be removed in a short time. 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 (b) - a silicon substrate 1 top - Si02 etc. - the metal layers 3, such as aluminum used as a' 
wiring material, are formed an insulating layer 2 and on it, the positive type photoresist layer 4 is formed 
on it, and the process which exposes a photo mask 5 in piles on it further is shown, (b) shows the 
process which performs a development and forms a resist pattern. (Ha) shows the process which carries 
out dry etching processing of the exposed metal layer 3. (d) shows the process which obtains the metal 
circuit pattern 3 by removing a resist pattern 4 by ashing., (e) shows the process which removes a 
sidewall 6 using the sidewall clearance liquid of this invention. 
[Description of Notations] . 

1 Silicon Substrate 

2 Insulating Layer 

3 Metal Layer 

4 Positive Type Photoresist Layer 

5 Photo Mask 

6 Sidewall • 
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DRAWINGS 



[Drawing 11 
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